SECTION 6
PROOF- OF- CONCEPT RESULTS

6.1 | NTRCDUCTI ON

In the preceding section of this report, five hypothetica
repl acenent resource alternatives were identified to
denonstrate the nethods, tools, and techniques for resource
eval uation and acquisition. These resource alternatives
illustrate the varying characteristics of replacenent power
arrangenments that Western may encounter in its Replacenent
Resour ces Process, i ncl udi ng alternative prici ng
structures, alternative capacity comitnments (seasonal
monthly, unit purchase), and differing points of delivery
to Western's system The replacenent resources were then
analyzed using a |levelized-cost screening tool to
denonstrate the screening process which Western will use to
reduce the nunber of alternatives selected for the
i ntegrated anal ysi s.

For the proof-of-concept analysis, the detailed integrated
system analysis was prepared for all of the replacenent
alternatives. First, a base case nodel was prepared,
representing the interconnected system with no repl acenent
power resource. Then, integrated analysis cases were
prepared for each of the five replacenent resource
alternatives, assumng all SLCA/IP custonmers take their
proportionate share of the WRP resource.

The integrated analysis of the replacenent resource
alternatives involves a simulation of the economc
scheduling of resources to serve l|load over the entire
i ntegrated system nodel ed for each hour (i.e., 8,760 hourly
sinmul ations of a very conplex systemto sinmulate all of the
hours in one year). For the proof-of-concept analysis, a
typical week was used to represent each nonth. In
addition, the base case and WRP Alternative 1 were
evaluated for each of the five years in the study period
(1996-2000), while the other aliﬁrnatives were eval uated
only for the years 1996 and 2000. A linear approximtion
was used to interpolate values for the years not nodel ed.
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The results of the integrated analysis presented in this
section illustrate the evaluation process, denonstrate the
use of the nodeling tools, and confirﬁithat t he recomended
anal ysi s produces reasonable results. Presentation of the
results in several formats aids in evaluation, and
denonstrates the range of criteria that can be used to
conpare the alternatives, as well as the ability of the
nodeling tools to accommpdate the varying needs of Western
and its diverse custoner base.

The econom c inpact of the replacenent resource on SLCA/IP
custonmers is presented first. This information is then
used to develop an adjusted |evelized-cost analysis as a
revision to the screening analysis showm in Section 5. The
| evel i zed-cost information is presented in both tabular
form and graphically in the form of cost curves. Finally,
a sanple rate analysis is provided to illustrate a rate
i npact calculation for custoners purchasing WRP. At the
end of this section, findings based on the proof-of-concept
anal ysis are presented.

6.2 RESULTS OF | NTEGRATED ANALYSI S

The integrated analysis results are sunmarized on Table 6-1

bel ow. The purpose of the integrated analysis was to
determne the net effect that the WRP alternative has on
the operation of the integrated system Therefore, the

results are presented as the difference between each
alternative and the base case, wth positive figures
indicating that the alternative has a higher cost than the
base case.
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TABLE 6-1

COST OF REPLACEMENT RESOURCE ALTERNATI VES *
(ANNUAL COST I N $1, 000’ S)

1906 1997 1908 1999 2000
Alternative 1: Seasonal Block Purchase @Craid
SLCA/IP Customers Purchasing WRP:
Direct Costs (or Savings) $11,050  $8,223 $4,171  $5,546 $4,757
Indirect Costs (or Savings) (6803) (7055 (7.713) (9842 (12583)
Total $4,247 $1,168  ($3,542) ($4,295) ($7,826)
Alternative 2: Seasonal Block Purchase @Pinnacle Peak
SLCA/IP Customers Purchasing WRP:
Direct Costs (or Savings) $11,216 $11,402 $11,592 $11,784  $11,980
Indirect Costs (or Savings) (1,570)  ($1.268) ($1.024) ($827) (668)
Total $9,646 $10,135 $10,568 $10,958  $11,312

Alternative 3: Monthly Energy Purchase @Shiprock-Four Corners
SLCA/IP Customers Purchasing WRP:

Direct Costs (or Savings) $17,059 $17,215 $17,372 $17,531  $17,691
Indirect Costs (or Savings) (11.540) ($13.606) ($16,042) ($18913) (22299)
Total $5519  $3,609  $1,330 ($1,383)  ($4,608)

Alternative4: Capacity/Energy Exchange @PacifiCorp-Eastern Division
SLCA/IP Customers Purchasing WRP:

Direct Costs (or Savings) ($1,546) ($1,856) ($2,228) ($2,675) ($3,212)
Indirect Costs (or Savings) 3818  $2184  $1.250 $715 409
Total $2,272 $328  ($979) ($1,960) ($2,803)

Alternative5: Wind Project Purchase @Craig
SLCA/IP Customers Purchasing WRP:

Direct Costs (or Savings) $18,725 $18,009 $17,320 $16,657  $16,020
Indirect Costs (or Savings) (5331) ($6.305) ($7.456) ($8.818)  (10.429)
Tota $13,394 $11,704 $9,863 $7,839 $5,591

* Shaded area represents interpolated numbers.

For the proof-of-concept analysis, all SLCA/IP customners
were assunmed to purchase a proportional share of WRP, which
may not occur in the actual replacenent resource anal yses
that Western prepares. To illustrate the effect of the WRP
resource on all SLCA/IP custoners, the presentation could
be nodified to show the effect on SLCA/IP custoners not
participating in WRP.

For each alternative, the SLCA/IP customer total cost (or
savi ngs, represented by negative nunbers) conpared to the
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base case are calculated as the sum of the direct costs to
SLCA/I P custoners, plus indirect costs (or savings)
resulting fromtransactions with other utilities.

The direct costs for SLCA/IP custoners include the fixed
costs of the WRP alternative, the energy cost of WRP
schedul ed directly by SLCA/IP custoners, and the change in
t he annual energy cost of SLCA/IP custoner-owned resources
conpared to the base case. The fixed costs for WRP
alternatives include both the capacity cost an&| any costs
associ ated with m ni mum schedul i ng requirenents.

To determine the indirect cost or savings fromtransactions
with other (non-SLCA/IP) utilities, the difference in
operation of all resources was cal culated by conparing the
results of each WRP resource alternative to the base case.
The difference in operation of SLCA/IP custoner-owned
resources represents WRP schedul ed Iﬂy SLCA/I P custoners

whi ch displaced their own resources. The difference in
operation of resources owned by other utilities represents
surplus WRP nmarketed to other utilities. Wen WRP

econom cally displaces generation from other wutilities’
resources, WRP sales were assuned to be priced at a split-
the-savings rate between the <cost of WP and the
decr enent al cost of the affected resources. Bot h
Alternative 1 and Alternative 2 denonstrate the capability
of the nodel to show a WRP alternative ﬁconorri cally
di spl acing energy fromother utility resources.

For the alternatives in which non-econom c scheduling of
surplus WRP was necessary to neet purchase restrictions or
contract commtnments (such as mninmm scheduling |evels),
surplus WRP was marketed to the other wutilities. An
exanple of mninmum scheduling requirenments of the WRP
resulting in a “ forced” sale of surplus WRP to ctt__lher
utilities was denonstrated in Alternatives 3, 4, and 5.

For illustrative purposes, the results of the integrated
analysis are presented in Figure 6-1 below, wth the
relative cost of each alternative conpared to the base
case.
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FI GURE 6-1

COST OF REPLACEMENT RESOURCE ALTERNATI VES
(ANNUAL COSTS I'N $1, 000’ S)

$15,000

($10,000)

‘—‘—Alternative 1 —®— Alternative 2 —&— Alternative 3 —*— Alternative 4 —*— Alternative 5

In the first two years of the analysis, Alternative 4 has
the | owest cost. By 1998, the economics of Alternative 1
i nprove, and Alternative 1 is the |lowest cost through the
end of the analysis. Additionally, all of the alternatives
(except Alternative 2) show reduced costs (or increasing
savings) over the study period as conpared to the base
case. This is due, in part, to the increasing cost of
spot - mar ket purchases in the base case, as the capacity
surplus on the WSCC system is reduced, causing resources
wi th higher energy costs to serve deficits. The cost of
Alternative 2 increases through the analysis because the
energy cost of the alternative is based on the increnental
energy cost of a specific utility, which isdarojected to
increase along with the non-firm market price.
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6.2.1 | NTERPRETATI ON OF RESULTS

In the base case, the resource deficit of the SLCAIP
custoners is filled by spot-market energy purchases. This
woul d be expected to be a |ow cost strategy for the short-
term but does not provide the guarantee of avail able power
during peak hours, or the price of this power if available.
Al of the resource replacenent alternatives provide
greater certainty of power availability and cost than the
base case, and would therefore be expected to be nore
expensi ve than the base case, at least in the short-term

Thi s expectation was borne out by the analysis results, as
summari zed in the chart above, which show that all of the
WRP alternatives are nore expensive than the base case in
the first few years. This represents the “ cost” of the
greater certainty provided by acquiring a replacenent
resource, conpared to relying on the spot-market.

In addition to the cost results presented above, Wstern
can use other results fromthe integrated analysis in their

deci si on nmaki ng process. For exanple, the nodel reports
effects on the transm ssion system on hourly, nonthly, or
annual basi s. Western can identify the nunber of hours

when transm ssion transactions are schedul ed at the defined
maxi mum capacity of a path, or the anount of energy
schedul ed across a particular path for a particular tine
peri od. Detailed results of +the economc dispatch
resource operation, and other system output can also be
used where necessary to clarify overall results or study
specific situations.

6.3 UPDATE OF LEVELI ZED- COST ANALYSI S

The fourth step of the proposal evaluation process reviewed
at the beginning of Section 5 is:

Step 4 Re-rank the proposals based on |evelized, per-unit
cost to SLCA/IP custonmers using the results from Step 3.

In the screening analysis described in Section 5.5, the
revenues for marketing off-peak energy were estimated bas%%
on a sinplified representation of the non-firm market.

The integrated analysis sinmulated the interaction of each
WRP alternative in the interconnected bul k power system of

6-6 Western Area Power Adm nistration August 1997



PRrROOF- OF- CONCEPT RESULTS Section 6

t he Rocky Mountain and Desert Southwest areas of the WSCC
regi on. The results of the integrated analysis were
incorporated into the initial 1evelized-cost (screening)
analysis to provide an inproved estimate of both the I|evel
and val ue of energy sales of WRP to other utility systems. [l

The adjusted vel i zed-cost analysis is sunmarized in the
tabl e bel ow. A lower levelized cost in this adjusted
anal ysis indicates that the net revenues from sales of WRP
to other wutility systenms determined from the integrated
analysis was greater than the estimate wused in the
screening analysis. For sone alternatives, the uneconomc
operation of the resource due to mninum energy scheduling
requirements resulted in an increase in |levelized costs as
conpared to the base case.

TABLE 6-2

ADJUSTED LEVELI ZED- COST ANALYSI S

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
Firm Capacity Firm Capacity Firm Capecity Non-dispatchable
Block Block Energy Exchange Wind
Capacity Maximum (MW) 491 491 491 491 200
Capecity Average (MW) 434 434 227 227 100
On-Peak Capacity Factor
Maximum 100% 100% 100% 100% 57%
Minimum 0% 0% 88% 60% 38%
Capecity Factor L evelized Per Unit Cost (mills per kWh
10% 96.07 89.94
20% 50.85 56.46
30% 35.78 45.69
40% 28.24 40.31
50% 23.74 37.08
60% 21.90 35.02
70% 21.32 33.66
80% 21.28 32.69
90% 21.59 3197
100% 22.15 3144

In general, the results from the |evelized-cost analysis
show that Alternatives 1 and 4 are the | owest cost options,
Alternatives 2 and 3 provide the next |owest cost, and
Alternative 5 is the npst expensive option. Results from
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the integrated analysis discussed above in Section 6.2
could be used to determ ne the ranking between alternatives
that have a relatively close levelized cost (such as
Alternatives 1 and 4, or Alternatives 2 and 3).E]

6.4 COST CURVE PRESENTATI ON

The fifth step of the proposal evaluation process reviewed
at the beginning of Section 5 is:

Step 5: Produce a cost curve relating the anount of power
avail able at the | owest cost (based on |evelized, per-unit
cost).

Cost curves show a visual representation of the interaction
of each replacenent resource with the interconnected power
system The cost curves bel ow are constructed so that each
curve represents the adjusted Ievelized-coﬁ:I of a single
WRP alternative at various capacity factors.

FI GURE 6-2

COST CURVES
(M LLS/ KWH)
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6.5 RATE ANALYSI S

Western w il recover costs associated wth replacenent
power from the SLCA/IP custoners receiving replacenent
power as WRP on a pass-through cost basis. Rat es and
charges for WRP w | Ilje devel oped and applied independent
of the SLCA/IP rate. The basic SLCA/IP wholesale firm
power rate wll be wunaffected by WRP, and custoners
choosing to purchase WRP will continue to purchase SLCA/IP

power at the same rate as customers who do not purchase
V\RP.

The integrated analysis results can be dis-aggregated anong
various electric systens nodeled wthin the Rocky
Mount ai n/ Desert  Sout hwest region. The level of dis-
aggregation can be extended to (i) Wstern, (ii) various
groupi ngs of SLCA/IP custoners, and (iii) various groupings

of other systens. For purposes of the proof-of-concept
analysis, the dis-aggregation was nade between SLCAIP
customers and other utility systens. This |evel of dis-

aggregation was sufficient to estimate the net expenses
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that Western would incur for WRP, and therefore the rate
that it woul d have to charge to custoners purchasi ng WRP. ]

In the table below, an exanple of a rate analysis is

provi ded based on results for Alternative 1. The act ual
rates for the WRP purchase are shown in the first section
of the table. In the second section of the table, the

average pass-through rate for WRP is cal cul ated, based on
the total capacity and energy charges that would be
incurred by Wstern for WRP, less the revenues from
mar keting surplus WRP to other wutilities, divided by the
total WRP energy schedul ed.

TABLE 6-3

SAMPLE RATE ANALYSI S

1996 1997 1998 1999 2000
WRP Alternative 1
Charges/Rates:
Maximum Rate of On-Peak Delivery ($ per KW-Month) 3.50 3.64 3.79 3.94 4.09
All Energy (mills per KWh) 14.00 14.42 14.85 15.30 15.76
Western Scheduled Use and Costs:
To SLCA/IP Contractors Purchasing WRP
Maximum Rate of On-Peak Delivery (MW) 491 475 352 366 468
Energy (gWh) 1237.1 899.0 713.1 994.4 1001.5
Annual Costs (000) $35,695  $28,959  $23,610 $32,131  $354%4
Surplus Sales of WRP to Other Entities
Maximum Rate of On-Peak Delivery (MW) 0 0 0 0 0
Energy (gWh) 1680.8 1416.8 1140.4 1532.1 1626.1
Net Revenues (000) $6,803 $7,055 $7,713 $9,842  $12,583
Western Average Pass-Through Rate
Net Costs (000) $28,892  $21,904  $15,898  $22,289  $22,910
Energy (gWh) 1237.1 899.0 713.1 994.4 1001.5
Average Per Unit Cost (mills per KWh) 23.35 24.36 22.29 2241 22.88

The WRP rate charged by Western does not represent the
total cost inmpact to custoners. In addition to the effect
of rates paid to Western, the operational costs of each
SLCA/I P custoners’ own resources can be affected by the

comm tnent to purchase WRP. In general, these inpacts wll
be positive; that is, there wll be additional savings
t hrough reduced energy costs and, in sone instances,
reduced capacity costs. The reverse can occur, however,

6-10 Western Area Power Admi nistration August 1997



PRrROOF- OF- CONCEPT RESULTS Section 6

when a purchase alternative results in forced purchases of

WRP due to Wstern's purchase obligations. These
additional cost inpacts, while significant, will not affect
Western’s rates and, therefore, were not considered in the
WRP rate calculation. (However, these inpacts wll be

accounted for when Western develops a |evelized-cost
anal ysis and cost curves, as they were in the results of
t he proof-of-concept analysis.)

6.6 SENSITIVITY (R SK) ANALYSI S

As discussed in Section 4.6, the financial risk associated
with acquisition of WRP rests wth the custoners.
Financial risk can be classified into four areas: hydrol ogy
risk, fuel price risk, load growh risk, and contractual

risk. Cont r act ual risk is Dbest addressed through
structuring terns and conditions of the purchase as a part
of contract negotiations. Western will wuse sensitivity

anal yses where necessary to address other areas of risk.

Hydrol ogy risk describes the probability that Western wl|
not be able to fulfill its contractual obligation to supply
CRCD during any given season, due to the variation in water
conditions. Conversely, during favorable water conditions,
Western may be able to supply additional hydroelectric
power, reducing the need for WRP. As described in Section
4, one way custonmers may mtigate this risk is by
requestiﬂg a portfolio of WRP with varying anounts and
ternmns. By examning a range of |ow, average, and high
water conditions in analyses of |onger-term purchases,
Western can denonstrate the value of various WRP
alternatives to the custoners under differing future
scenarios to assist in these decisions.

For acquisitions of nore than five years, Wstern's
eval uation process will address the effects of uncertainty
in fuel price and |oad projections. When appropriate to
the circunstances, sensitivity analyses could be exam ned
for these long-term purchases by using a range of future
load growth and fuel price scenarios for the wutility
systens nodel ed. Fuel price is central to risk analysis
and risk mtigation associated with resource alternatives.
While price fuel risk can be mitigated through contractua
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terms, such risk mtigation comes at a cost. The effect of
variation in future fuel prices on the value of a WRP
alternative can be exam ned by Wstern through conducting
nodel evaluations over a range of future fuel prices.
Simlarly, a range of future |load growh for custoners, as
provi ded by the custoners, can be exam ned when appropriate
to determne the effects of future Ioad growh on the val ue
of the WRP alternatives.

After reviewwng the results of all of +the analyses
described throughout this section, Wstern wll nmake
repl acenent resource acquisition decisions based on the
aggregate purchase anount requested by custoners. The
sensitivity analysis discussed above, along wth the
integrated analysis for a range of water conditions for the
actual WRP evaluations, will assist Western in what in nmany

cases wll be a decision anpbng closely conpeting
al ternatives. The non-cost characteristics of resource
alternatives will also be considered to further refine the

ranking as a tie-breaker to assist further in selecting the
W nni ng proposal (s).

6.7 DI SCUSSI ON OF RESULTS

As discussed previously, the purpose of the proof-of-
concept analysis was to denonstrate the nodeling tools and
eval uati on net hodol ogy, not to prepare an actual eval uation
resulting in selection of specific replacenment resource
alternatives. The hypothetical replacenent resources were
selected to test the capabilities of the recomended tools
to evaluate the wide range of alternatives that Western may
encounter during the Replacenent Resources Process. The
par agr aphs which follow sunmarize the performance of these
tools with respect to:

* replacenment resource characteristics;
* transm ssion systemtransactions;
» the SRP Exchange Agreenent; and

« econonm c dispatch of systemresources.
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6.7.1 WRP RESOURCE CHARACTERI STI CS

The  proof-of - concept analysis denonstrated that t he
evaluation process is capable of differentiating the
distinct characteristics of each hypothetical replacenent
resource, as discussed bel ow.

6.7.1.1 ScHEDULE AND PRI CE

The results of the analysis illustrated the interaction of
differences in WRP price and scheduling restrictions for
the five purchases nodel ed, as di scussed bel ow.

The first two alternatives, involving firmcapacity
purchases with associated energy, were priced so that the
first alternative had a higher capacity cost and | ower
energy cost than the second. The levelized cost over the
five-year study period was |ower for Alternative 2 only at
the lowest (10 percent) capacity factor. At hi gher
capacity factors, the increased use of |ower cost energy
from Alternative 1 offset the higher capacity cost,
resulting in Alternative 1 being the |ower cost resource
overal | .

Al t hough Alternative 3 did not have an explicit capacity

char ge, its energy rate was higher than that for
Alternatives 1 and 2. In addition, Alternative 3 had a
m nimum nonthly schedule of 50 percent. The nodeling
results showed that based on econom cs, the purchase would
not be scheduled at the required 50 percent level. Energy
from other | ower cost resources was displaced to
accommodate the mninmum schedule for Alternative 3. The

m ni mum schedul e requi renment of 60 percent on-peak capacity
factor for Alternative 4, the capacity-exchange purchase,
al so displaced |ower cost power to schedule the WRP power
(non-econom ¢ schedul i ng) .

The wind resource nodeled in Alternative 5 showed the
econonmc effects of a non-dispatchable resource. The
hourly energy schedule was estimated as the actual output
fromthe project, and was not schedul ed based on economi cs.
The conbination of high energy cost and a lack of
di spatchability resulted in the wind resource being the
hi ghest cost alternative.
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6.7.1.2 FiIrv CaAPACI TY

An additional difference between the alternatives and the
base case was that all of the alternatives provide sone
degree of assurance of power deliveries during the on-peak
period, as opposed to the short-term econony energy
purchases assuned in the base <case, which offer no
guarantee of availability at any given tine. The firm
capacity resources (Alternatives 1, 2 and 4) would give
Western the ability to schedule the maxi mum hourly demand
in any hour. The cost of this was either the direct
capacity cost, or for the capacity exchange, the increased
amount of return energy required.

Al ternative 3 was assuned to be a firmenergy purchase and,
as such, the supplier would not guarantee delivery of the
maxi mum capacity during all peak hours. Wstern would need
to rely on its own resources or purchases from others to
provi de capacity in hours where the full capacity fromthis
alternative was not avail abl e.

Al ternative 5, purchase from the wind resource, is non-
di spatchable and, |ike Alternative 3, cannot be considered
a firmcapacity resource based on its naneplate capacity.
Al t hough the energy produced is dependent on the w nd speed
during any given hour, sone level of reliable capacity can
be associated with this power, although it would be
significantly lower than the maxi mum or even the average,
capacity produced. The special characteristics of the w nd
resource also limt its “ capacity factor,” based on the
wind profile at the site.

6.7.1.3 LocATION

Delivery location was varied across the alternatives to
illustrate the capability of the nobdel to incorporate the
effects of transm ssion constraints into the econonmc
di spatch of the interconnected system The alternatives
included four different delivery points to Wstern's
system (Alternatives 1 and 5 were both delivered at
Craig, Colorado, but varied with respect to other resource
characteristics.)

The WRP resource |ocation will affect the power flow on
Western’s transm ssion system and over other transm ssion
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paths in the WSCC region. An exanple of this in the proof-
of -concept analysis was Alternative 1, which was assuned to
be delivered at Craig, and Alternative 2, which was
delivered at Pinnacle Peak. Both resources provided
approximately the sane anopunt of capacity and energy, but
affected power flows differently. The effects of resource
| ocation on transactions and power flows bet ween
transm ssion areas is discussed in nore detail bel ow.

6. 7.2 TRANSM SSI ON SYSTEM TRANSACTI ONS

Al though specific transmssion inprovenents were not
explicitly nodeled as part of the proof-of-concept
anal ysis, the results of the analysis do illustrate how the
| ocation of the WRP resource will affect the flow of power
on Western’s system In the exanple of Alternatives 1 and
2 which were assuned to be delivered at Craig and Pinnacle
Peak, respectively, the detailed transm ssion infornmation
avai l able from MJLTI SYM shows that the net flow of energy
across TOT2A fromnorth to south \ﬁfl about twice as nuch in
Alternative 1 as in Alternative 2. In addition, Western's
defined transm ssion |ink was schedul ed at the maxi mum fl ow
approximately half of the hours in the year in Alternative
1 as conpared to less than 20 percent of the hours in the
year for Alternative 2. These results suggest that
rel axing Western's transm ssion constraint by purchasing
transm ssion capacity from another system or upgrading
facilities across TOT2A mght inprove the econom cs of
Al ternative 1.

While MITISYM can nodel contractual transm ssion path
constraints and identify the consequent effect on economc
di spatch and reliability, traditional power-flow analysis

will be necessary to study transmi ssion effects in detail,
as discussed in Section 4.3.6.3. During the actual WRP
eval uations, Western will examne the results, and identify

cases where detailed transm ssion analysis can be used to
identify transm ssion inprovenents that would increase
Western’s transfer capability (in this case across TOT2A).
Engi neering analysis could then produce cost estimates for
potential transm ssion system additions.
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The integrated analysis would then be reanalyzed with the
addi ti onal transm ssi on capacity avai | abl e after
i nprovenment. Western would then recalculate the |evelized
cost for Alternative 1 with the transm ssion inprovenent
including the effects of the change in system econonic
di spatch, as well as the cost of the wupgrades or
i mprovenents. This nodified |levelized cost would then be
conpared to the |evelized costs for the other alternatives
to determ ne the | owest cost WRP resource.

6.7.3 SRP EXCHANGE AGREEMENT

A WRP resource located at Craig could affect the
transm ssion available to SRP wunder the SRP Exchange
Agr eenent . VWhen Western is not able to provide exchange
power, and SRP requires wheeling from Wstern to wheel
power from SRP's allocation from its share of Craig,
Hayden, or Four Corner generating units, some of this
transm ssion capacity could be used by the replacenent
resour ce. This is illustrated by Alternative 1, in which
the WRP resource was assuned to be |ocated at Craig. The
anount of power that SRP was projected to schedule fromits
share of the Craig and Hayden wunits was reduced in
Alternative 1, as «conpared to Alternative 2. The
transm ssion constraints limted the anmount of power that
could flow from SRP’s Craig and Hayden units to its load in
Al ternative 1.

Conversely, one of the limting factors in the anount of
energy that can be exchanged as part of the SRP Exchange
Agreenent is the requirenent that sufficient generation
must be available at G en Canyon for Wstern to serve its
Arizona and Southern Utah custoners. A WRP resource
| ocated near Arizona could potentially provide Wstern
additional power in Arizona and increase the anount of
power avail able to be exchanged.

6.7.4 RESOURCE DI SPATCH
6.7.4.1 SLCA/| P RESOURCES

The WRP resource will primarily provide on-peak power to
the extent that Wstern cannot provide it from SLCA/IP
resources, including GCD, due to operating restrictions.
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Typically, the WRP resource will not affect the way that
Western schedules its hydropower; however, Wstern my
nodify its hydroelectric schedule to acconmodate econony
energy transacti ons using WRP.

6.7.4.2 THeERvAL PLANT D SPATCH

The WRP resource can affect the dispatch of thernal
resources owned by SLCA/IP customers purchasing or not
purchasing WRP, as well as resources owned by other
utilities. The m ni num scheduling requirenents of a WRP
purchase can displace |ower cost resources. This was
illustrated in several of the alternatives evaluated,
including Alternative 3. In this exanple, Alternative 3,
which had a 50 percent mninmm nonthly schedule and an
energy cost of 26 mlls, displaced other resources owned by
SLCA/IP custonmers wth an average energy price of
approximately 23 mlls. Simlar displacenment of |ower cost
SLCA/ I P custoner resources occurred for Alternatives 4 and
5.

Alternatively, the WRP resource could change the economc
di spatch of other thermal resources. To the extent that
the WRP energy is priced lower than the system marginal
cost, the WRP resource could displace nobre expensive
resources. This was illustrated with Alternative 1 as
di scussed in Section 6. 2.

In addition, a capacity exchange resource where paynment is
in the form of return energy can affect both the hourly
scheduling of resources and the overall | evel of
generation. The on-peak resource schedul e would be reduced
and the off-peak generation increased to provide return
energy.

6.8 FI NDI NGS

The pr oof - of - concept anal ysi s denonstr at ed feasi bl e
nmet hods, techniques and tools for Wstern to wuse in
eval uating and acquiring replacenent resources. Wi le the
met hods identified were denonstrated primarily with power
purchases, these sane nethods and nodeling tools wll be
applicable for analyzing alternatives such as resource
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| ease or build options for longer-term replacenent in the
future. Additional findings follow

1. Gven the conplexities of the purchase and sale
transactions in the WSCC bul k power market, a tool such
as the MILTI SYM production cost nodel is essential for
accurately nodeling the interaction of pot enti al
repl acement resources with the interconnected system
The MJLTI SYM nodel, as inplenented for the proof-of-
concept analysis, also accounts for:

* the ef fect of exi sting transm ssi on system
constraints on replacenent resource alternatives
and their operation in the interconnected system
including the ability to nodify transm ssion
constraints to examne “ what-if” scenari os;

* the interaction of replacenent resources within the
i nt erconnected system

 the nodeling of a wide variety of power purchase
prici ng structures, schedul i ng restrictions,
delivery locations, and other characteristics such
as dispatchability and reliability;

e non-firm purchase and sales opportunities and
transactions, from both existing resources and
repl acenent power resources;

* the displacenent of generation from other resources
by repl acenent power; and

« varying levels of cust oner participation in
speci fic replacenment resource alternatives.

2. Although specific transm ssion inprovenents were not
explicitly nmodeled as part of the proof of concept
analysis, the results of the analysis do illustrate how
the location of the WRP resource will affect the flow of
power on Western's system VWhile MITISYM can node
contractual transm ssion path constraints and identify
their affect on economc dispatch and reliability,
traditional power-flow analysis wll be necessary to
study transm ssion effects in detail.

3. Appropriate sources for interconnected system |oad and
resource data were identified and tested, and wll be
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appropriate for Western to use in nmaintaining a current
dat abase to use in evaluating replacenent resources.

4. Data gathering and inplenentation resulted in a useable
dat abase for Wstern as a starting point for actual
eval uati ons. The nodel s devel oped during the proof-of-
concept analysis are in a relatively advanced stage of
i npl enentation, reducing the anmount of additional work
for Western prior to performng actual replacenent
resource eval uati ons.
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ENDNOTES:

' For each year, this would normally involve 8,760 hourly

simulations of a very conplex system The nopdel was further
simplified for the proof-of-concept analysis to represent one typical
week for each nonth. For the base case and first WRP alternative,
this still involved a total of over 10,000 hours sinul ated (168
hours per week x 1 week per nonth x 12 nonths per year x 5 years).
For the remaining four WRP alternatives, the two years sinmulated
resulted in over 4,000 hourly sinulations.

2 The analysis did not attenpt to denmpnstrate Western'’s ultimate

deci si on-maki ng process, which would result in the selection of a
particular replacement resource alternative or conbination of
al ternatives.

: For exanple, the costs associated with the 50 percent m nimum

energy schedule for Alternative 3 were treated as a fixed costs,
because SLCA/ I P custoners would be required to pay for that amount of
energy regardl ess of whether it was scheduled or not. Sinmlarly, all
of the energy costs of Alternative 5 were assuned to be fixed because
of the non-dispatchabl e nature of the wi nd resource.

N The change in the operation of other utility resources
represents a conbination of (i) econony sales by Western of surplus
WRP (not used by SLCA/IP custoners), (ii) econony sales by SLCA/IP
custonmers from resources displaced by WRP, and (iii) reduced econony
energy sales from other wutility resources to SLCA/IP custoners
because of energy displaced by “ forced” sales of WRP to neet
m ni mum purchase obligations or acconmodate energy from a non-
di spat chabl e resource.

® As conpared to the base case in 1996, the projected generation

from non-SLCA/IP resources in Alternative 1 was reduced by
approximately 1,680 gwh, wth an associated decrenental cost of
approximately 22.1 nills per kWwh. This represented a savings of
approxi mately 8.1 mills per kW, or $13,600,000. These savings were
assuned to be split 50/50 between SLCA/IP custoners and other
utilities. A simlar calculation was used to estimate the split
savings for Alternative 2.

® For the proof-of-concept analysis, these sales were assuned to

take place at 85 percent of the decrenental cost of the resources
af f ect ed. For example, Alternative 5 (the wnd project) was
estimated to displace approxinmately 271 gwh of energy from other
utility-owned resources with an associated decremental cost of 23.1
mlls per kw. The other utilities were assumed to pay SLCA/IP
customers 85 percent of the decremental cost or 19.7 mlls per kW
for this power for a total cost of approximtely $5,331, 000. Thi s
represents the revenues the SLCA/IP custoners would receive. Simlar
cal culations were used to deternmine the SLCA/IP custoner and other
utility estimated split the savings for Alternative 3 and Alternative
4.

! In this case, the marginal energy cost of the particular |0QU

was projected to increase slightly nore than the average increase in
non-firm energy costs systemw de; hence the decrease in econonics
conpared to the base case.

s The non-firm market was represented with a five block pricing

structure in which each block is assigned a price and a correspondi ng
percent of total non-firmenergy. For the proof-of-concept analysis,
representative prices were estimated based on current narket
condi tions.
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° The results of the integrated analysis were used to better
estimate the net reduction in the levelized per-unit costs of each
alternative due to sales to other utility systens. These energy

sales to other utility systens would occur primarily during the off-
peak but could al so occur during the on-peak period.

To be conservative, the per-unit credit derived at the specific peak-
peri od capacity factor fromthe integrated anal ysis was assuned to be
the maximum credit in refining the screening analysis. For peak-
period WRP capacity factors greater than the capacity factors
projected in the integrated analysis, the per-unit credit was reduced
proportionately, so that at a 100 percent peak-period capacity factor
the per-unit credit was reduced to a small fraction of the maxi num
per-unit credit. The proportionate reduction was made in order to
approxi mate the reduction in WRP energy available for sale to other
utilities when SLCA/IP custoners make nore intensive use of WRP
during the peak period. For example, if the per-unit credit fromthe
integrated analysis was 4.5 nills/kWh associated with a 55 percent
peak- period capacity factor, the per-unit credit was not increased at
a 50 percent peak-period capacity factor. Al t hough, arguably, a
reduction in WRP scheduled to SLCA/IP custoners represented by a
| ower peak-period capacity factor would result in nore WRP avail abl e
for non-firmsales, there is no guarantee there woul d be opportunity
for additional, econom cal non-firm sales.

10 Conparing the results of the initial screening analysis and the

adjusted |evelized-cost analysis denbnstrates how the economc
ranking of the alternatives can change through use of the nore
accurate cost estimates obtained from the integrated analysis. In
the screening analysis, Alternative 2 had the | owest costs up to a 30
percent capacity factor. The results of the adjusted |evelized-cost
anal ysis changed this ranking, and Alternative 1 is now the |owest
cost resource at a 20 percent capacity factor. Also, the screening
analysis indicated that Alternative 4 has the lowest cost at a

capacity factor of 60 percent or greater. This changed in the
integrated analysis, with Alternative 1 becoming the [owest cost
option at a capacity factor of 60 percent or greater. Al t hough

Alternative 5 is the highest cost resource in both analyses, the
integrated analysis in which the actual hourly interaction of this
non- di spatchable resource is captured, results in a significant
increase in the cost of this alternative.

H For exanple, the results fromthe integrated anal ysis show t hat

Alternative 4 provided the |owest costs in the first year (1996),
while Alternative 1 had the |owest costs over the five-year period.
Therefore, Alternative 1 was the | owest cost resource for a five-year
purchase, while Alternative 4 would be the | owest cost resource for a
singl e year purchase in 1996.

12 Only those alternatives which operate at particular capacity

factors shown are included in the curves. (For exanple, only two
cost curves are shown at 30 percent capacity factor and bel ow,
because only two alternatives operate at 30 percent capacity factor
or bel ow. )

' As described in Section 4.3.5.1, separate cost pool s” are
assuned to be established for expenses associated with specific
purchases of WRP, which will include both the direct and indirect
costs associated with Western's purchase and delivery of WRP. In
addition, the cost pool wll be reduced by any revenue gained from
Western’s marketing surplus WRP to others or, if economcal, use of
surplus WRP to neet Wstern's firmng energy requirements for its
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SLCA/IP commtnents. The net revenues derived fromthese sales wll
be applied as a credit to the appropriate cost pool.

" As discussed in Section 6.2, Wstern may dis-aggregate the
results further in cases when sonme SLCA/IP custoners choose not to
participate in WRP.

18 See the discussion of this portfolio approach in Section 4.2.2.

10 One possibility would be to firmthe capacity of this resource

by adding |owcapital cost backup generation However, this would
significantly increase the cost of this alternative, which was
already the highest <cost resource over the five-year period.
Construction of any type of generation, including backup generation
at a wind resource site, would not be likely to be econonical over a
short period such as five years. The capacity for renewabl e resource
alternatives (and therefore any firmng judged to be necessary by
Western depending on the circunstances) will depend on a nunber of
factors including the treatnent of the specific project by the Inland
Power Pool .

v TOT2A is the constrained transnission path connecting the
Sout hwest corner of Col orado and the Northwest corner of New Mexi co.
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